What is already known about this subject?
InTRoduCTIon
Diabetes is a serious chronic disease that occurs either when the pancreas does not produce enough insulin or when the body cannot effectively use the insulin it produces. Diabetes is one of the largest global health emergencies of the 21st century and is associated with changes in lifestyle resulting in less physical activity and increased obesity. 1 2 The age-adjusted death rate of diabetes mellitus (DM) is 22.62 per 100 000 of the population and it ranks 98th in the world. 3 It can gradually develop complications and is known to be associated with an increased cardiovascular risk. It can reduce quality of life and life expectancy. 4 5 WHO defines quality of life as an "individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns". Health-related quality of life (HRQOL) refers to the physical, psychological, and social domains of health that are influenced by a person's experiences, beliefs, expectations, and perceptions; therefore, healthcare providers should strive to understand the physical, emotional, and social impact of chronic diseases such as DM. 6 7 Diabetes has a significant negative impact on social relationship, life expectancy, academic performance and overall HRQOL of patients as a result of long-term microvascular and macrovascular complications. 1 4 5 8 HRQOL has gained increased attention as an outcome measure of interventions and treatments in patients with chronic diseases. Most of health professionals in the world still focus on treatment, and are unaware of the social and economic impact of diabetes. They also have limited knowledge/information on their patients' subjective HRQOL profile. This lack of understanding is the biggest barrier to effective intervention strategies that could help halt the inexorable rise in type II diabetes. 1 There is now extensive evidence that good management improves immediate and long-term HRQOL of those with type II diabetes. Measuring the HRQOL is one component of a good management of type II DM. 1 5 Although healthcare providers provide adequate care/ support for severely ill patients with diabetes, patients' perception of quality of life may not match healthcare providers' view. Therefore, measuring HRQOL will help in monitoring treatment guidelines and improving patients' HRQOL. Analysis of HRQOL can identify groups with poor HRQOL, and this could guide interventions that will improve their situation and avert more serious consequences, allocate limited resources based on unmet need, guide strategic plan, and monitor the intervention given. 9 10 Improving quality of life is an ultimate goal of the Centres for Disease Control and Prevention and an important outcome of all medical interventions in patients with diabetes. To improve HRQOL, healthcare providers should have knowledge on their patients' subjective perception of HRQOL. 10 According to American Diabetes Association recommendations, HRQOL monitoring is a key measure for effective management and improved clinical outcomes. The American Diabetes Association also recommends that providers monitor the burden of treatment and life conditions of patients when prescribing treatments. In spite of these recommendations, glucose levels are poorly controlled and HRQOL of patients are still not well studied. 5 11 12 It is known that diabetes causes poor blood glucose regulation, but the effect of the illness on individuals' social relationships, working capacity, and financial status has received little systematic attention. 13 High burden of DM and its complications is prominent in the developing world, but studies are fewer than the developed world. Even though measuring HRQOL is a crucial input for decision makers and policy makers and also in the development of guidelines, to our knowledge in Ethiopia there is only one study on HRQOL in patients with DM, conducted in Jimma University Specialized Hospital, 14 suggesting a paucity of evidence on the problem that will help make informed decision making. Thus, to fill this gap, we conducted this research with the main objective of determining the level of HRQOL and its associated factors among patients with type II diabetes attending the Mizan Tepi University Teaching Hospital in Southwest Ethiopia.
MeTHods study design and setting An institution-based, cross-sectional study was conducted between March 13 and May 9, 2018. The study was conducted at Mizan Tepi University Teaching Hospital, located in the Southern Nations, Nationalities and People's Regional State Government, in the Bench Maji Zone. It is 593 km southwest of Addis Ababa. Currently, the hospital has 419 patients with type II diabetes on follow-up. These patients have regular follow-up at least once per month. In addition, patients can visit the clinic when he/she needs care. Adult patients with type II diabetes attending the Mizan Tepi University Teaching Hospital who are 18 years or older and who visited the clinic for follow-up for at least three times participated in the study.
Measurements
Data were collected using the Amharic version of the WHO Quality of Life-BREF (WHOQOL-BREF) questionnaire. Four trained diploma nurses collected the data and two BSc nurses supervised the data collection activities. Variables such as treatment modality (oral hypoglycemic agent, insulin therapy, and both oral hypoglycemic and insulin), number of diabetes-related complications (confirmed before 1 month of data collection day), fasting blood sugar (records from the last three visits were taken) and presence of documented comorbidity (confirmed before 1 month of data collection period) were obtained from patients' medical records. Weight was measured to the nearest 0.5 kg and height was taken to the nearest 0.1 cm. Socioeconomic-related variables such as marital status, educational status, occupational status, monthly income, and enrollment in community-based health insurance were also collected.
Duration of disease was determined from the time of diagnosis. Long-term diabetic complications, including diabetic retinopathy, nephropathy and neuropathy, were confirmed by the physician, and were taken from medical records and confirmed by the physician 1 month before the day of data collection. To assess medication adherence, we adapted the eight-item Morisky Medication Adherence Scale, which consists of yes/ no questions and with scores of 0-5 for low adherence, 6-7 for medium adherence and 8 for high adherence. 15 Current substance user in this study was defined as an individual who consumed at least one of the substances such as alcohol, cigarette/tobacco and chat in the past 3 months. sample size and sampling technique Among 417 adult patients with type II diabetes appointed for the next 1 month from initiation of data collection, 394 were eligible to be included in the study. Sample size was computed by taking a similar study from Ghana. 16 We used the mean and SD of the overall HRQOL among patients with type II diabetes, being 56±8.23; the margin of error was decided to be 1% at 95% confidence level. The software used to calculate the sample size is available at http:// select-statistics. co. uk/ calculators/ sample-sizecalculator-population-mean/. The computed sample size was 261 and a 10% non-response rate was added. The final sample size was 287. Taking medical record numbers of eligible patients as the sampling frame, simple random sampling technique was employed using the "select case" procedure on SPSS V.21 to select 287 samples. Sample to variable ratio for this computed sample size was checked and was 1:21, which was acceptable for multiple linear regression analyses.
study variables Dependent variable
The dependent variables were overall HRQOL and each of the four domains calculated using the 24-item WHOQOL-BREF questionnaire out of 1-100 treated as continuous outcome. The WHOQOL-BREF was adopted from the validated WHO tool and has internal consistency that ranged from a Cronbach's alpha of 0.76 to 0.90. 7 17 18 It has four domains (physical health, psychological, environmental and social) that denote an individual's perception of HRQOL. The physical health domain has seven items, the psychological health domain has six items, the social relationships domain has three items, and the environmental domain has eight items; it also contains one perceived quality of life item and one general health satisfaction status item. The mean score of all items in each domain was multiplied by 4, giving a "domain raw score" (which ranged from 4 to 20) in order to make domain scores comparable. This domain raw score was linearly transformed to domain scores out of 100. 19 The overall HRQOL was defined as the average of the four domain scores. HRQOL profile was categorized as low, moderate and high when the mean score was less than or equal to 45, 45-65, and greater than 65, respectively, for all domains and overall HRQOL based on different literatures. 19 20 Domain score = (raw score-4)×(100/16). The higher the score the better the HRQOL, and the lower the score the poorer the HRQOL. The overall HRQOL was computed as the average of the scores of the four domains.
Independent variables
The independent variables were sociodemographics (sex, age, marital status, educational status and monthly income), personal factors such as body mass index (BMI), substance consumption and enrollment in community-based health insurance. Disease-related and treatment-related factors such as treatment modality, presence of comorbidity, number of complications, and level of adherence were measured by the eight-item Morisky Medication Adherence Scale, 15 disease duration and blood sugar level. Interaction terms such as age with comorbidity, age with complication, and age with duration variables were created. data quality control A standardized and validated WHOQOL-BREF questionnaire was prepared in English and translated to Amharic and retranslated back to English for consistency. The questionnaire was pretested on 5% (15) of the population a week before actual data collection period in Bonga Gebretsadik Shawo Hospital. The response rate during the pretest was 100%, and some modifications such as correction of typing errors, data collection period and number of data collectors, and arrangement of the questionnaire (some items were reverse-coded) were done. During the pretest, the internal consistency of the tool was assessed and the Cronbach's alpha was computed (physical=0.82, psychological=0.85, environmental=0.79 and social=0.72), which was acceptable for this population.
Data were collected by trained data collectors. Data collectors strictly followed for redundancy of interview.interviewed medical record numbers were separetly coded for the purpose of not to be interviewed repeatdly. At the end of each data collection day, questionnaires were checked by supervisors for completeness. There was weekly discussion with data collectors and supervisors. data analysis procedures Data were coded, recoded, cleaned and explored to identify outliers, missing values and inconsistencies. The coded data were checked for completeness and entered into EpiData V.3.1 and analyzed by SPSS V.21. In the descriptive analysis, the mean with SD frequency and percentages were calculated.
For the purpose of this analysis, dummy variables (for k categories, k-1 dummy variable) were created for categorical variables such as educational status, marital status, occupational status, treatment modality, adherence level and number of complications. The responses of reverse-coded items were converted to a positive scale by subtracting each item score from 6 (because the scale was 1 up to 5) in SPSS V.21 in order to be interpreted as higher scores have higher outcome. Linearity assumptions were checked by scatter plot, homogeneity of variances was checked by scatter plots, and there was no heteroscedasticity/no clear pattern on scatter plot. Skewness that ranged in between ±1 was taken as normally distributed; except for the environmental domain, all variables satisfied normality assumptions. The environmental domain did not satisfy normality assumption, so to normalize Epidemiology/Health Services Research we used square root transformation. Durbin-Watson of 1.5-2.5 was taken as independent observations. Multicollinearity was checked and the maximum variable inflation factor reported was 1.54, which indicates that there was no multicollinearity threat. Interaction terms were created and they were all not significant.
Simple and multivariable linear regressions were fitted for all four domains and overall HRQOL to identify associated variables with each domain and overall HRQOL. For the goodness of model fit, all linear regression assumptions, adjusted R-squared, overall F-test, residual plots, SEs and outliers were considered. According to these parameters the fitted models were good of fit to explain outcome variables. Variables with a p value less than 0.25 during the simple linear regression were selected for multivariable linear regression. To overcome the disadvantages of forward selection and backward elimination, a stepwise variable selection method was used to identify independently associated variables. A p value less than 0.05 was considered as independently associated factor for multivariable linear regressions.
ResulTs
Characteristics of study participants From a total sample of 287 study participants, 267 participated in the study, giving a response rate of 93%. A little over half of the participants (147, 55.1%) were female, and the mean age was 45±9.84 years. Majority (214, 80.1%) of the study participants were married. The average estimated monthly income was 1136±609.60 (SD) Ethiopian birr (table 1) .
The mean BMI and fasting blood glucose level of the study participants were 23.84 kg/m 2 (SD±3.70) and 139.71 mg/dL (SD±40), respectively. The median duration of the disease of the study participants was 5 years (1-14 years) . Majority of the study participants (163, 63.3%) were taking oral hypoglycemic therapy, 56 (21%) were on both oral hypoglycemic agent and insulin therapy, and the rest (42, 15.70%) were currently on insulin therapy. From the total interviewed study subjects, 91 (34.10%) developed long-term diabetic complications and 98 (36.70%) of them were comorbid with different chronic diseases. The current study revealed that 124 (46.4%) of the study participants were highly adherent, followed by 75 (28.10%) who were medium adherent and the rest were low adherent.
HRQol among adult patients with type II diabetes
Around 143 (53.6%) of the respondents scored below the mean in overall HRQOL. Among the four domains of HRQOL, respondents scored highest in the social domain (53.68±17.5). The minimum and maximum mean scores of the study participants in overall HRQOL were 18.15 and 81.77, respectively (table 2) .
self-rated perceived quality of life and health satisfaction among adult patients with type II diabetes attending the Mizan Tepi university Teaching Hospital Study participants were asked to provide their perception on their HRQOL and health satisfaction. Based on their perception, around one-third (33.7%) reported that their HRQOL was good, followed by 77 (28.8%) reporting neither good nor poor. With regard to perceived satisfaction of their health, 86 (32.2%) were satisfied with their health and 14 (5.2%) were very dissatisfied with their health (table 3) . Epidemiology/Health Services Research complications which can affect their physical ability to do regular activities. This study revealed that from all domains, the social domain was the least affected, which is similar to studies done in Malaysia, Ghana and Iran. 16 22 23 This could be due to social support they received from their families and friends. In contrast, a study done in Poland 24 showed that relatively social domain score was the lowest, and this could be due to sociocultural variations and lifestyle differences.
Age has an inverse relation with all aspects of HRQOL in this study, which was a finding similar to studies conducted previously. In line with the current finding, studies conducted in Indonesia, Serbia, Botswana and Iran revealed that age was inversely related with HRQOL. 9 23 25 26 The current study revealed that age was inversely associated with the psychological domain of HRQOL (95% CI for β −0.67 to -0.24). Such findings may reflect that younger people are more likely to enjoy better health than the elderly.
In addition to this, aging may decline the physiological system, which could limit the different activities of the body. This study was inconsistent with a study done in Egypt which reported that a 1-year increase in age will increase the psychological domain by 0.34. 19 This difference could be because as age increases, patients have fewer responsibilities to think about, such as with regard to work and their families, compared with younger patients. 19 This study revealed that the duration of disease has inverse relation with all domains of HRQOL. This finding is in line with a study conducted using the Short-Form 36 instrument in Ethiopia which showed that longer duration of illness and comorbidity were important predictors of impaired HRQOL. 14 This finding is in agreement with studies done in Serbia and Malaysia which showed that longer disease duration has a negative impact on HRQOL. 9 22 This may be due to long disease duration increase renal, eye, neural and other complications of diabetes, and being dependent on medications for a long time which may cause side effects, which then contributes to impairment in HRQOL.
In contrast, the study done in Nigeria showed that disease duration has direct/positive association with HRQOL, and a study in Nepal showed that individuals with disease duration greater than 10 years had improved physical and social domains than those with less than 10 years. 27 Individuals with longer duration of the disease has direct association with HRQOL due to thier long term exprience for information, got support from their families and friends to modify their life style than those with short disease duration.
The current study also showed that fasting blood sugar was inversely associated with almost all aspects of HRQOL except social domain. This result is in agreement with studies done in Mexico, Serbia and Egypt which explained that fasting blood sugar level was significantly associated with impaired HRQOL in patients with type II diabetes. 9 19 21 This consistency could be due to high blood glucose manifesting as hyperglycemic symptoms such as polyuria, polydipsia, generalized weakness, dependency on medications and sleeping disturbances, which may impair HRQOL.
This can also be justified as those who have higher blood glucose need different healthcare services, are unable to perform their routine activities and are unable to participate in different activities, contributing to impaired HRQOL.
This result showed comorbidity was associated inversely with physical domain (95% CI for β −9.43 to -2.30) and the transformed square root of environmental domain (95% CI for β −0.52 to -0.037) and overall HRQOL (95% CI for β −6.19,-0.33). This result was consistent with previous studies done in Mexico, Iran (for physical domain [β=−5.8]) and Malaysia (for physical domain [β=−3.14]). 14 21-23 This result revealed that the presence of comorbidity was negatively associated with overall HRQOL, which was similar to the study done in USA using a health utility index tool showing that comorbid patients were more likely to have impaired HRQOL (p<0.05). 28 This could be justified by their dependency on many different medications, the money much needed to afford these drugs and the demand for healthcare services since they were comorbid, contributing to impairment of the physical health and environmental health domains. This could also be due to the contributions of different chronic diseases in patients with diabetes and the side effects/drug interactions of the different drugs, which impair all aspects of HRQOL.
According to the results of this study, BMI had inverse association with psychological, environmental and social domains and overall HRQOL. In this study obesity reduces physical domain, which was comparable with the studies done in Egypt (p<0.001) 19 and in Mexico showing that the physical component of HRQOL of obese patients with DM was worse. 21 The study done in Poland had consistent result and showed that incorrect BMI has a negative influence on the psychological, environmental and social domains of HRQOL. 24 In the current study BMI was inversely associated with overall HRQOL among patients with type II DM, and this result was supported by the study done in Poland. 24 This similarity could be explained by their difficulty in moving around and due to their inability to accept their own body appearance. However, these findings were inconsistent with the results conducted in Botswana which showed that there was no significant association between BMI and HRQOL. This discrepancy could be justified by the different tool used; they used the Short-Form 12 tool. 26 This result showed that the presence of two or more complications was inversely associated with physical and psychological domains and overall HRQOL, which was similar to previous studies done in Kenya and USA showing that the number of complications was negatively associated with all aspects of HRQOL except for the social and environmental domains. 28 29 This finding was also in agreement with a study done in Saudi Arabia which reported that the presence of two or more complications has a negative association with almost all domains of HRQOL. 30 strengths of the study We used internationally valid and consistent tool to measure health-related quality life. The current study considered the outcome variable as continuous, which might minimize misclassification bias. On top of this, our study assessed the impact of BMI and the number of complications on HRQOL, which has not been addressed by other studies.
limitations of the study Considering the different educational level of respondents, we used face-to-face interview, which may lead to social desirability bias and could overestimate the result. On top of this, there might be recall bias, which might overestimate or underestimate the result. An ample of factors are likely to influence the HRQOL of the participants included in this study, for instance loss of relatives due to death, trauma and other factors, which may cause depression and contribute to impaired HRQOL.
ConClusIon
This study revealed that HRQOL among adult patients with type II DM was relatively moderate in all domains and in overall HRQOL. The current study revealed that the physical domain was the most affected domain. Duration of disease, age and fasting blood sugar were associated with decreased HRQOL in all domains and overall HRQOL. Age, BMI, presence of documented comorbidity, being diagnosed with two or more complications, duration of disease and blood glucose level were inversely associated with overall HRQOL.
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